Abstract: Trends in Absenteeism due to Sickness and Injury between 1986 and 1995 at a Shipbuilding Company: Hironobu KATSUYAMA, et al. Department of Public Health, Kawasaki Medical SchoolAbsentee records between 1986 and 1995 were examined at a shipbuilding company in Kobe. Although the absentees took longer absences at the company than in other companies which belonged to the Shipbuilders' Association of Japan, the annual incidence rate and the annual rate of days absent due to all sicknesses and injuries were decreased. In the circulatory and digestive diseases, the reduction was dramatic and, moreover, the length of absence per case was also reduced. The incidence rates for infectious and mental disorders were only slightly decreased, while the length of absence was significantly reduced. Neither the incidence rate nor the rate of days absent was significantly altered in either neoplasms, respiratory or musculoskeletal diseases but the annual incidence rate for musculoskeletal diseases alone was increasing slightly. Regarding 'lifestyle-related diseases' with long latent periods, it seems to be very difficult even to establish an accurate estimation of their prevalence. However, neoplasms and diseases of the circulatory system were at least included in commonly observed causes-of-death. Although the absentee records mainly reflected the severe cases which required long absences, a reduction in the length of absence for the circulatory and digestive diseases as well as their incidence and prevalence suggested a decrease in seriousness in such diseases. To supply better occupational health care to the workers, further investigation of the cost-benefit relationship is required. (J Occup Health 1999; 41: 271-278) Key words: The annual incidence rate, The annual Field Study
The incidence of coronary heart disease and associated mortality has recently increased in Japan, especially in the cities 1) . Much attention has been focused on not only the increase in sudden death among the young working population without any prior episodes of diseases or symptoms 2) but also the occurrence of "Karoshi", sudden death caused by hard work in the middle-aged population 3) . The Ministry of Health and Welfare, Japan has therefore recommended recognition of such diseases as lifestyle-related diseases 4) , instead of adult diseases. In the field of occupational health, the incidence of not only lifestyle-related diseases but also work-related diseases 5) has been increasing. In the present study, trends in incidence, prevalence and length of absence due to sickness and injury in the decade were evaluated through examination of absentee records at a shipbuilding company in Kobe.
Subjects and Methods
All workers in shipyards were registered with the Shipbuilders' Association of Japan (SAJ) and a total of 60,673 workers belonged to the SAJ in 1986. The recession in shipbuilding caused a decrease in the number of workers in 1987 to 49,150, and there were approximately 45,000 workers thereafter. On the other hand, the working population at the company in 1986 was 6,588 and gradually decreased to 5,994 in 1995. The reduction was mainly observed in the number of construction workers, but not in that of office workers; 46.5% of all employees were construction workers in 1986 but only 38.2% in 1995. The number of women working at the company (9.6% on average) was proportionally higher than the percentage of women in the SAJ (5.2% on average), because nurses working in a hospital (2.6% on average) were included. The mean age of workers in the company (ranging 39.0 ± 11.2 to 40.4 ± 9.9) was therefore slightly lower than that in the SAJ (ranging 40.7 ± 8.2 to 41.7 ± 10.8).
According to the rules and regulations of the SAJ 6) , the rate of absenteeism due to sickness and injury should be estimated from absentee records. Absentee records were made by the physician and sent to the health insurance union to claim payment for medical expenses and pension when a worker had to stop working for more than 4 days. The annual rate of absentee and the annual rate of days absent were calculated according to the following formula; The annual rate of absentee = (the number of absentees in a year)/(total number of workers employed that year), and the annual rate of days absent=(the total person-days of absence for that year)/ (the total person-days of absence + total working persondays of all employees for that year). Since absentee records were classified based on the International Classification of Disease, 9th edition (ICD-9) until 1995, they were re-coded by using ICD-10 7) in the present study. When some kinds of diseases required absence for more than one year, or when the incidence occurred at the end of a year, the absence could continue to the next year. In order to compare the annual rate of absentee and the annual rate of days absent at the company with those in the SAJ, such cases were counted as new cases in each year and the days absent were included in each year according to the SAJ rule. However, it is noted that such a procedure multiplies the incidence. The annual rate of absentee and the annual rate of days absent were therefore recalculated in the present study. That is, only new cases were counted to calculate the incidence rate, and total person-days of absence were counted in the year of incidence. The length of absence per case was also calculated for each disease category.
Results
Comparison of the annual rate of absentee and the annual rate of days absent between the company and the SAJ Both the annual rate of absentee and the annual rate of days absent due to sickness and injury gradually decreased over the past 10 yr in the company as well as in the SAJ (Figs. 1 and 2) . Although the annual rates of absentee at the company were lower than those at the SAJ (Fig. 1) , the annual rates of days absent were higher (Fig. 2) . The annual rate of absentee and the annual rate of days absent at the company had deteriorated in 1993. Both of them declined in 1994, but increased again in 1995, the year when the Great Han-shin Earthquake occurred. Excluding 1988, a gradual decrease in both the annual rate of absentee and the annual rate of days absent was observed when only new cases were counted ( Figs. 1 and 2 ). In order to estimate the incidence rate in correct, only new cases were counted to calculate the incidence rate and total person-days of absence were counted in the year of incidence hereafter. Since all cases had newly occurred in 1988, the annual rate of days absent for new cases became as high as 0.86% (Fig. 2) . In any case, it is suggested that the absentees took longer absences at the company than at the SAJ, and therefore causes-of-absence were examined.
Causes-of-absence
Over a 10-yr period, more than 200 absences were due to diseases of the digestive system, the musculoskeletal system and the circulatory system (Table 1) . Infectious diseases, mental and behavioural disorders, accidents/ poisoning and diseases of the respiratory system were also major causes-of-absence. The number of absences due to neoplasms was less than that for these diseases, although the length of absenteeism due to neoplasms was longest at 95.9 days/absent and, 44 of 140 absentees died. A prolonged length of absence per absentee was observed in cases involving diseases of the blood and bloodforming organs, mental and behavioural disorders and traffic accidents. Diseases of the circulatory system caused around 50 days absence per absentee as did metabolic diseases, diseases of the nervous and genitourinary systems, and accidents/poisoning, but high mortality was associated only with diseases of the circulatory system. Despite high mortality in traffic accidents, there were no deaths due to accidents/poisoning other than traffic accidents. Trends in the annual incidence rate, the annual rate of days absent and the length of absence in eight categories of diseases in which absenteeism involved more than 10 cases per year were estimated.
Trends in the annual incidence rate, the annual rate of days absent and the length of absence for each cause-ofabsence
A significant decrease in both the annual incidence rate and the annual rate of days absent was observed in diseases of the circulatory and digestive systems (Fig.  3) . Both rates for the infectious diseases and mental and behavioural disorders were also decreasing slightly. In case of accidents/poisoning, a significant decrease in the annual incidence rate was observed without a significant change in the annual rate of days absent. No significant alteration in either rate was observed for neoplasms, diseases of the respiratory and musculoskeletal systems.
Diseases of the circulatory and digestive systems
In diseases of the circulatory system, hypertension, heart diseases, and cerebrovascular diseases were frequently observed causes-of-absence ( Table 2 ). The length of absence due to hypertension and heart diseases was shorter than for all other diseases of the circulatory system, whereas absence due to cerebrovascular diseases was longer. In particular, hypertension alone caused less than 30 days of absence per absentee after 1993. In diseases of the digestive system, more than 10 absentees per year were diagnosed as peptic ulcer, which resulted in more than 30 days of absence per absentee. Although the length of absence was unchanged, there were only a limited number of cases diagnosed with peptic ulcer after 1992.
Infectious diseases and mental and behavioural disorders
Of infectious diseases, except for those in 1995, more than 50% of cases involved infectious hepatitis, which caused prolonged absence (Table 2) . However, annual changes in the length of absence itself were not obvious including those for tuberculosis and other respiratory diseases, hence the reduction in the annual rate of days absent may be due to a reduction in the number of absentees. Of mental and behavioural disorders, there was no significant change in the incidence rates of psychosis observed, while its length of absence markedly decreased except in 1988. In case of non-psychotic diseases, the incidence rate fluctuated but decreased slightly. The long absence for psychosis and high incidence for non-psychotic diseases in 1988 was probably due to the recession in the shipbuilding business. This was considered to be the reason why the annual rate of days absent was extremely high for new cases in 1988 (Fig. 2) . The incidence of non-psychotic diseases increased in 1995 probably because of the occurrence of the Great Han-shin Earthquake. Accidents/poisoning A significant decrease in the annual incidence rate of accidents/poisoning was observed without a significant change in the annual rate of days absent. It is noted that traffic accidents alone did not show any change in either the annual incidence rate or the annual rate of days absent. The length of absence due to accidents/poisoning depended on the seriousness of the incident including traffic accidents, so that these rates fluctuated annually and decreased only slightly. However, aside from traffic accidents, absenteeism due to serious injuries such as femoral bone fracture or vertebral fracture were significantly reduced.
Neoplasms, diseases of the respiratory and musculoskeletal systems
There was no significant change in either rate observed for neoplasms or diseases of the respiratory and musculoskeletal systems. However, the annual incidence rate of diseases of the musculoskeletal system tended to increase. The length of absence due to neoplasms and diseases of the musculoskeletal system fluctuated annually. Neoplasms caused long absence, irrespective of the site or clinical stage. Lumbago, intervertebral disc herniation and internal derangement were the most commonly observed causes-of-absence in diseases of the musculoskeletal system. Diseases of the respiratory system, which included acute respiratory infection, did not show any annual change in the length of absence. This category, however, included an absentee due to recurrences of bullous of the lung which required an extremely long absence each time, hence trends in both the annual incidence rate and the annual rate of days absent in this category differed from those for other infectious diseases.
Discussion
Most chronic diseases such as cancer, cardiovascular diseases, and diabetes mellitus have been designated adult diseases in Japan. Probably due to changes in lifestyle throughout the nation, crude mortality rates for malignant neoplasms and heart diseases had been increasing in Japan and reached 200 for malignant neoplasms and 130 for heart diseases per 100,000 of the population in 1994, whereas that for cerebrovascular diseases had declined to 100 8) . The mortality rate for malignant neoplasms was increasing and that for heart diseases was decreasing even after 1994, but that for cerebrovascular diseases began to increase 4) . The Ministry of Health and Welfare, Japan recently proposed using the term 'lifestyle-related diseases' instead of 'adult diseases'. In the present study, the change in the status of workers' health was investigated by estimating trends in absenteeism due to sickness and injury in a shipbuilding company in Kobe, Japan.
The annual rate of absentee due to sickness and injury causing the workers to stop working for more than 4 days was not only declining but also usually less than that of the SAJ. However, the annual rate of days absent, namely the total loss of work time each year, was also reduced but remained slightly higher than that of the SAJ, suggesting that the average absent days per case was longer for the workers in the company than for all SAJ workers. Compared to the report from the Japan Chemical Fibers Association (JCFA) in 1988 9) , the annual rates of absence at the company were lower than those in the JCFA except for those due to mental and behavioural disorders or diseases of the blood and blood-forming organs. The annual rate of days absent at the company was also lower than those at the JCFA excluding those due to infectious diseases, neoplasms, endocrine/ metabolic diseases, mental and behavioural disorders and accidents/poisoning.
On the other hand, an investigation of the number of patients who consulted a hospital in 1993 in Japan demonstrated that commonly observed diagnostic groups were digestive diseases, cardiovascular diseases and respiratory diseases 4) . Moreover, inpatients with psychiatric diseases, cerebrovascular diseases and malignant neoplasms were increasing as well as outpatients with digestive diseases and high blood pressure. Current advances in treatments for digestive diseases, especially peptic ulcer and hypertension, may contribute to the increase in the number of outpatients. In the USA, prevalence of chronic conditions between 1983 and 1985 by age and gender was investigated 10) and chronic sinusitis in both men and women aged 18 to 44, high blood pressure in men aged 45 to 64, and arthritis in women aged 45 to 64, were highest. Essential hypertension, ischemic heart disease, diabetes mellitus and malignant neoplasm at age 45-64 were the major reasons for consulting office-based physicians. Outpatient consultations were not always included in the present study, so that absentee records might only reflect very serious cases, chronic diseases not under control, etc. However, since the major causes of prolonged absence were also categories of diseases observed in outpatients, reduction in both the annual incidence rate and the annual rate of days absent for such diseases may cause either a decrease or an increase in consultations with office-based physicians. Even when the number of consultations increases, it is possible that workers may consult a doctor at the very early stage of a disease.
The mean age of the working population at the company was about 39.3 yr and most workers retired at age 60. Even when malignant neoplasms were recognized as one of the major causes-of-death, their incidence was not always high among workers before retirement. It seems difficult to detect the early stage of malignant neoplasms by mass screening except for gastric cancer, colorectal cancer, breast cancer, ovarian cancer, etc [11] [12] [13] . In case of lung cancer and hepatocellular carcinoma, the cost-benefit relationship is not sufficient at present since it seems very difficult to detect these neoplasms in the early stages 14, 15) . One of the major causes-of-absence was diseases of the musculoskeletal system, which were recognized as workrelated diseases in heavy industries. The decade-long observation period showed the workers aging, and due to the recession in the shipbuilding business, there was a decrease in new employment, thus increasing the mean age of workers. This situation is one of the reasons why diseases of the musculoskeletal system are increasing.
Although the absentee records used in the present study mainly reflected severe cases which required long absences and also included non-'lifestyle-related diseases', such as infectious diseases, a reduction in the length of absence in each case as well as incidence and prevalence, especially observed in diseases of the circulatory and digestive systems was caused by their early detection, proper application of measures, correct understanding of their health status by the workers, etc. Moreover, an efficient THP, including physical exercise as well as improvement of lifestyle 16) , is expected to reduce the incidence of lifestyle-related diseases as well as work-related diseases including neoplasm and diseases of the musculoskeletal system and to ameliorate the seriousness of such diseases even when the disease is unavoidable. To supply better occupational health care to the workers, it is absolutely important to further determine the cost-benefit relationship.
